There is growing evidence that healthy behaviors may promote cognitive health. The behaviors include physical activity, heart-healthy diets, and social engagement. Popular print media helps disseminate health information. This study examines the content focused on cognitive health in 5 top-circulating magazines marketed to older people in the United States. All pages (29 881 pages) of each magazine published in 2006 and 2007 were searched. There were 84 articles on cognitive health. Few were by health or science writers. Of the 58 articles on prevention, the contents focused primarily on diet and multiple behaviors, with less on physical activity or social engagement. Less than 20% provided resources to help readers obtain further information. Articles focused on physical activity, with information directing readers to credible resources, and by writers with health or science backgrounds, could enhance the quality of cognitive health communication in popular media.
There is growing evidence that healthy behaviors may promote cognitive health. The behaviors include physical activity, heart-healthy diets, and social engagement. Popular print media helps disseminate health information. This study examines the content focused on cognitive health in 5 top-circulating magazines marketed to older people in the United States. All pages (29 881 pages) of each magazine published in 2006 and 2007 were searched. There were 84 articles on cognitive health. Few were by health or science writers. Of the 58 articles on prevention, the contents focused primarily on diet and multiple behaviors, with less on physical activity or social engagement. Less than 20% provided resources to help readers obtain further information. Articles focused on physical activity, with information directing readers to credible resources, and by writers with health or science backgrounds, could enhance the quality of cognitive health communication in popular media.
Keywords: Alzheimer's disease; cognitive health; dementia; health communication; health behaviors; popular media A dults are concerned about maintaining cognitive health. In a recent nationally representative survey in the United States, nearly 27% of adults reported being concerned about developing Alzheimer's disease. 1 These concerns are understandable, as cognitive decline is a leading cause of disability. 2 The prevalence of cognitive problems increases dramatically with age, 3 making this issue particularly important for older adults and baby boomers. There is growing evidence that physical activity may reduce risks of developing problems with cognitive health. [4] [5] [6] [7] [8] Research also suggests that healthy eating and social engagement may promote cognitive health. 7, 9 This evidence provides new opportunities to promote cognitive health.
The Centers for Disease Control and Prevention (CDC) and the Alzheimer's Association recently launched a National Public Health Action Plan to Promote and Protect Brain Health. National experts who participated in this initiative concluded that an adequate science base exists to support public health interventions to promote cognitive health. 7, 9 As a part of this action plan, the National Public Health Road Map to Maintaining Cognitive Health 10 calls for research to ''determine how diverse audiences think about cognitive health and its associations with lifestyle factors.'' 10 In response, researchers from 9 US universities participating in the Healthy Brain Study recently conducted formative research with more than 50 focus groups of diverse older adults, to inform the development of communications about cognitive health. [9] [10] [11] [12] [13] [14] [15] [16] Findings from this research emphasize that being active physically and mentally, and being socially involved, play central roles in public perceptions about aging well. 11 Results also suggest that many older adults are concerned about confusing and contradictory cognitive health messages that they receive from the popular media. 13 Our study contributes to this initiative by examining cognitive health content in top-circulating popular magazines in the United States targeted exclusively or largely toward older adults.
Communication linking health behaviors to cognitive health can increase awareness of health risks and provide individuals with knowledge and motivation to reduce those risks, and thus positively affect public health. 17 Such communication may also influence policy makers to support community interventions designed to promote healthy behaviors. A number of studies have found that people search for health information in the media more often than they do from health care professionals. 18 At the same time, research also suggests that health resources described in the popular media can be inaccurate and unreliable. 19 Little published research has examined ways that cognitive impairment is presented in the print media. Using a qualitative approach, Clarke 20 examined the 20 highest-circulation mass print English-language magazines published in 1991, 1996, and 2001 in the United States and Canada. Twenty-five articles were identified, which focused on the latter stages of Alzheimer's disease, with minimal focus on prevention or risk reduction. This result is not surprising, because the substantial evidence linking health behaviors with cognitive health began to accumulate only in recent years. 9 This study extends recent research that examined cognitive health content in 22 widely circulating popular magazines in the United States 21 In this study, we extend the research by conducting an indepth analysis of the 5 top-circulating magazines in which the readership is exclusively or largely older adults, defined as age 50. The age 50 eligibility criterion is consistent with common approaches to defining the older adult population when the context of the definition is health promotion or disease prevention. 22 Every page of every issue of American Association of Retired Persons Magazine (AARP: The Magazine), Time, Newsweek, US News & World Report, and Reader's Digest published in 2006 and 2007 was examined for articles on cognitive health. Given their extremely large readership, and that these magazines are targeted exclusively or largely toward older adults, these popular publications can play an important role in promoting cognitive health. Further, research has found that communication strategies focused on specific audience characteristics, such as age, have the potential to positively influence health knowledge, beliefs, attitudes, and behaviors. 23 Focusing on cognitive health among top-circulating magazines targeting older adults, the study objectives are to describe the frequency of coverage, narrative and illustrative content, sources of information, and resources provided for additional information. As the top-circulating popular magazine in the world, and a communication of an organization dedicated to the well-being of its members, AARP: The Magazine has a unique opportunity to provide information to older adults and their families about ways to maintain and promote cognitive health. Thus, we summarize and analyze all cognitive health articles published in AARP: The Magazine in 2006 and 2007 with particular focus.
Methods

Publication Inclusion Criteria
The top-circulating magazines in the United States were selected from AdvertisingAge Magazine Circulation Rankings Index (http://adage.com/datacenter/ article?article_id¼106355). Readership and age information was obtained from Mediamark Research & Intelligence (http://www.mediamark.com). Mediamark calculates readership statistics by multiplying the magazine's total circulation by the average number of people who are estimated to read each copy. 24 Inclusion criteria were a print magazine; published and distributed in the United States; in existence and available in 2006 and 2007; written in English; produced at least 4 times annually; with a readership consisting exclusively or largely of adults ages 50; and with circulation rates available through Adverti-singAge. The years selected for this study provide a baseline for further research following the 2007 publication of the National Public Health Action Plan to Promote and Protect Brain Health. 10 
Article Selection Criteria, Article Characteristics Examined, and Analytical Approaches
The magazines were searched manually for all articles about cognitive health; 29 881 pages were searched. Articles were identified as ''cognitive health articles'' if they included the following terms: brain, cognition, cognitive health, brain health, Alzheimer's, cognitive decline, cognitive impairment, memory, mind, dementia, staying sharp, alert. The manual search was performed by 1 of the authors, with 2 additional authors also participating in the evaluation of articles. In an initial search, every article including any of the search terms, or content related to any of the search terms, was selected for further analysis. To make a final determination about articles to be included in the study, 3 of the authors reviewed articles to determine whether they fulfilled the inclusion criteria. In the initial search, 97 articles were identified; of these, 84 fulfilled the inclusion criteria. These 84 articles were used in the data analysis.
For each article, we examined the section where the article appeared (eg, feature, health/lifestyle, science, family, entertainment); article length (eg, less than 1 page, 1 page); authorship type (eg, staff reporter, editor); article format (eg, text only, text and illustration); illustrations (content, portrayals of activity, tone); article type (eg, breaking news, promotional); article content (eg, diet, physical activity); specific cognitive health content (eg, memory, Alzheimer's disease); health focus (eg, prevention, screening); information source (eg, researchers, other professionals); first person quoted (eg, doctor, researcher, nonprofit representative, celebrity); celebrity quotes (yes/no); contact source listed (hospital, university, government, nonprofit, for-profit); and format of contact information (Web site, telephone number, address). Where the authorship type was not provided, this information was sought online, primarily using the Google search engine. An article was considered to have a particular health focus (eg, treatment) or cognitive health content (eg, Alzheimer's disease) if the focus or content area was discussed in 75% or more of the article. 25 The purpose of this study is to describe the content of published cognitive health articles and to relate that content as a whole to recent scientific evidence about factors that may help to promote cognitive health. Thus, as we are primarily interested to identify in general what messages the public currently receives about cognitive health, we do not present a detailed evaluation of the accuracy of information in each article.
Illustrations were evaluated to determine tone and were coded as positive (eg, image of people smiling or laughing), negative (eg, a woman with a concerned look on her face), or neutral (eg, bowl of blueberries, deck of cards, or other inanimate objects). 19, 25 The primary focus of this study was on the analysis of article content rather than illustrative material, although we also provide initial analysis of illustrations.
The number of cognitive health articles is reported. To provide a measure of the prevalence of cognitive health articles among magazines, a standardized frequency was calculated as the number of articles per 1000 pages. 25 For example, 9406 pages were searched for Time magazine (56 issues published per year), whereas only 1072 pages were searched for AARP: The Magazine (6 issues per year). The standardized frequency provides a measure that can meaningfully compare the publication prevalence among magazines.
Articles were reviewed qualitatively for recurring topics and themes. To ensure consistent and accurate coding, 2 articles, with substantive content and illustrations, were coded independently by all authors. All authors discussed coding as a group until they were in complete agreement. In addition, all authors independently reviewed all 9 articles published in AARP: The Magazine, and reached consensus about content, illustrations, and other characteristics. We provide results of that more focused analysis of AARP: The Magazine owing to its status as the world's top circulating magazine, and also because it represents the voice of a large nonprofit organization whose mission includes enhancing its members' quality of life. Thus, it might be expected that the cognitive health content of this magazine, in particular, would align closely with current scientific evidence about associations between behaviors and cognitive health. Table 1 shows readership characteristics for the topcirculating magazines included in the study. The median readership age was highest for AARP: The Magazine (61.6), followed by Reader's Digest (52.0); the median age of readers for Time, Newsweek, and US News & World Report was nearly 47. For AARP: The Magazine, all readers were age 50; the majority of readers of Reader's Digest were age 50; a substantial percentage of readers for the other three magazines were age 50, ranging from nearly 42% to 47%.
Results
General Descriptive Findings
In all, 84 cognitive health articles were identified. Table 2 
Article Placement and Authorship
Cognitive health articles were featured in a variety of publication sections, including health/lifestyle sections, general sections, special sections devoted to brain health, editorials, family sections, science sections, and entertainment sections. Most articles were featured in health/lifestyle sections (50%) or special sections devoted to brain health (23.8%). Although every article listed an author's name or initials, most (79.8%) did not specify authorship type. When authorship type was not specified, the authors' names were searched using Google. The findings from this search were added to the authorship information already provided in the articles. The results of both the manual examination of the articles and the Internet search revealed that the majority of articles were written by freelance writers (20.2%), columnists (15.5%), editors (11.9%), and senior writers (9.5%). Authorship type remained unknown for 19% of the articles (results not shown in tables or figure) .
Sources Cited, Celebrity Quotes, and Contact Information Provided
The main sources cited for article content were colleges/research institutions (35.7%), doctors (20.2%), and personal stories from lay persons (11.9%). Overall, half of articles included evidence from scientific studies; however articles published in AARP: The Magazine included evidence from scientific studies more often than articles in the other 4 magazines (77.8% vs 46.7%). Nearly 62% of articles contained quotes. The first quote in articles most often came from researchers (26.2%), lay persons (14.3%), celebrities (6.0%), doctors (7.1%), and other professionals such as registered dieticians (6.0%). Celebrity quotes were featured in 9.5% of articles. Only 19% of articles provided contact information for additional resources. Of those containing contact information, all provided Web site addresses; most were for commercial/for-profit organizations (64.7%); 18.7% were for colleges or universities; 12.5% were for nonprofit organizations (results not shown in tables). 
Text and Illustrative Content
Articles Focused on Diet
Articles focused on diet mentioned a wide variety of foods and beverages, including red wine, coffee, fish, flax seed, blueberries, kale, chocolate, pomegranate juice, walnuts, and canola oil. Thirty-nine percent of articles did not mention any research to support the claimed dietary benefits. About one third of the articles mentioned ''research studies'' without providing any details about specific studies. About 28% of articles explained studies to support the health benefits described, providing content such as the amount of the food consumed or the population used for the study. Most of the articles included an illustration of the food or beverages discussed in the article.
Articles Focused on Multiple Behaviors
These articles most often discussed diet, physical activity (eg, resistance training, walking, biking, swimming, aerobics, and jogging), and cognitive activity (eg, brain teasers and crossword puzzles). While physical activity and cognitive activity were rarely the sole focus of cognitive health articles (See Figure 1) , physical activity and cognitive activity were mentioned in 87.5% and 62.5% of articles on multiple behaviors, respectively. The articles in this content category presented lists or summaries of the multiple behaviors as they relate to cognitive health. About half of the articles described evidence to support the health benefits discussed. Social engagement, which was not the main focus of any of the cognitive health articles, was discussed in only about 14% of articles on multiple behaviors. Additional behaviors discussed included painting, scheduling routines, and playing musical instruments.
Articles Focused on Medical or Alternative Treatments or Medications
Among the 9 articles in this category, 6 described medical or alternative treatments; 4 described medications to treat and prevent cognitive decline, memory loss, or Alzheimer's disease. For example, 1 article mentioned that aspirin may help to ward off memory loss; others discussed several cognitive health drugs that are undergoing testing. Drugs already on the market were mentioned; however, the articles mentioned that these drugs have shown only minimal effects on healthy brains. Alternative treatments described included marijuana, electrical implants, stem cells, and working with plants for therapy. For example, an article in Time magazine mentioned how delta-9-tetrahydrocannabinol (THC), a chemical in marijuana, may help slow the progression of Alzheimer's disease and may block the formation of plaques in the brain. 26 
Aspects of Cognitive Health Described in the Media
In all, 55 articles focused largely on cognitive health; 29 articles only briefly mentioned cognitive health (eg 1 or 2 sentences about cognitive health in a larger article not focused on cognitive health). Among the articles that focused on cognitive health, the content most often addressed keeping sharp or alert (45.5%), Alzheimer's disease (36.4%), and memory (10.9%).
Articles that mentioned general alertness or staying sharp provided content about improving cognitive health, such as increasing alertness and focus, and improving intelligence or cognitive ability, rather than focusing on brain pathologies such as Alzheimer's disease. These articles described a variety of factors related to general alertness/sharpness, including physical activity, diet, cognitive activity, social activity, meditation, sleep, and singing. Most of the illustrations included in these articles were neutral to positive in tone and portrayed behaviors or objects being described in the article, eg, a glass of wine, a brain, or a man meditating.
The 20 articles that focused on Alzheimer's disease mentioned how eating healthy foods, engaging in physical activity, and not smoking may help prevent Alzheimer's disease. Most illustrations were neutral to positive in tone, showing behaviors described, such as a woman lifting weights. Four articles also mentioned how other disease conditions, such as diabetes, high blood pressure, and high cholesterol increase one's risk of developing Alzheimer's disease.
Articles focusing on memory specifically mentioned ''memory'' or ''remembering.'' These articles were similar to articles focusing on general alertness/sharpness as these articles also listed a variety of behaviors related to maintaining memory, including physical activity, diet, relaxation, cognitive activity, and getting enough sleep. Illustrations were neutral to positive in tone, showing pictures related to health behaviors discussed in the article. For example, illustrations included a woman holding blueberries, and 2 older women playing video games. Table 3 reports selected characteristics of each article, including the article type, health focus, illustrative content and tone, information source, experts quoted, and contact information and type, together with a brief synopsis of the article. These articles illustrate the range of content and areas of focus. Of the articles, 2 focused exclusively on physical activity; 2 on diet alone; and another on diet, physical activity, and cognitive activity. One article described the needs of caregivers in general, and those who cared for a family member with Alzheimer's disease. One article spotlighted an actor who served as a spokesperson for the Alzheimer's Association. One article emphasized the importance of humor, including the benefits of relaxation and reducing stress. Eight of the articles incorporated information from experts, including researchers and physicians. Spokespeople included those from federal or non-profit agencies, including the National Family Caregivers Association, the Alzheimer's Association, the American Dietetic Association, and/or the National Institute on Aging. Only 2 articles included contact information for more resources.
Discussion
There is growing evidence that adopting healthy behaviors may notably promote cognitive health. Adults are concerned about their ability to maintain cognitive health as they age. 1 Concerns about promoting and maintaining cognitive function will increase as baby boomers age. Ours is the first study to focus on cognitive health content in topcirculating popular magazines targeted exclusively or largely to older people in the United States.
The majority of articles focused on diet and multiple behaviors; the latter included discussion of physical activity. A relatively smaller percentage of all articles focused on physical activity. Physical activity was the focus of only about 5% of the articles and was mentioned in only about 18.5%. These percentages suggest that popular magazines have an opportunity to enhance information about evidence linking physical activity with cognitive health. [4] [5] [6] [7] [8] Of articles published in AARP: The Magazine, a notably higher percentage focused solely on physical activity compared with those published in the other 4 magazines. Articles published in AARP: The Magazine were also more likely to include evidence from scientific studies than articles published in the other 4 magazines. The cognitive health content of articles in AARP: The Magazine was generally consistent with the growing science base, which suggests that regular physical activity may help maintain cognitive function. [4] [5] [6] 8 Collectively, the findings for all magazines studied suggest that cognitive health content was consistent with evidence that adopting a hearthealthy diet may promote cognitive health. 36, 37 Although much of the content in articles discussing cognitive health was consistent with findings increasingly supported by scientific studies, some of the content described recommendations that are not evidence-based or for which the evidence is mixed, such as use of vitamin E, 38 gingko biloba, 39 or folic acid. 40 Messages with suggestions that are not supported by science are likely to lead to perceptions of receiving confusing and contradictory messages about cognitive health. 13, 14 A small percentage of articles were authored by health or science writers. Less than 20% of articles provided contact or mobilizing information for readers interested to learn more about promoting cognitive health. These results echo previous studies that have found few articles authored by health or science writers, 25 and little information about other available resources. 41 These finding are particularly notable, given that 3 of the magazines in this study are popular news magazines, Time, Newsweek, and US News & World Report. A fourth magazine, AARP:
The Magazine, is published by AARP, which focuses on advocacy for older people, and on providing members with mobilizing information. Enhanced social environments have been linked to reduced risk of developing dementia. 42, 43 In addition, being socially involved has also been identified as playing a vital role in successful aging. 11, 44, 45 The finding that no articles focused on social engagement, and that only a small proportion included any discussion of this factor, suggests an opportunity to enhance communication about the benefits of social engagement for cognitive health.
Several considerations should be weighed when evaluating the results of this study. The focus of this study was on analysis of article content rather than analysis of the illustrative material, although we also provided some initial analysis of illustrations. Almost all cognitive health articles included illustrations; thus, more detailed analysis of illustrative content of cognitive health articles is warranted. Second, we searched an extensive number of publication issues (358 issues; 179 per year for each of 2006 and 2007); however, we did not have the resources to examine a comprehensive body of print publications. Notwithstanding this consideration, given that we examined top-circulating magazines, it seems likely that the findings may generally represent cognitive health coverage in the mass print media targeted toward older people during the study period. There is increasing commercial interest to promote cognitive health. For example, large-scale advertising campaigns associating consumption of fruit beverages (eg, pomegranate juice) with cognitive health appeared in newspapers and magazines during 2008. Nonprofit organizations have also had substantial brain health promotions in recent years, including the Alzheimer's Association's Maintain Your Brain project and the AARP's Staying Sharp program. In light of these commercial and nonprofit campaigns, research in this area would benefit from including newspapers, advertising, and other forms of media, as well as radio and television. It may also be useful to examine Internet communication in this area. For example, the Google search engine lists over a half million Web sites in response to a search for the phrase ''brain health,'' with another 78 000 for ''cognitive health.'' This analysis of articles on cognitive health published in top-circulating magazines with a primary readership of older adults provides recommendations for future media communication promoting cognitive health. Additional stories focused specifically on the evidence for benefits of physical activity for cognitive health, containing appropriate mobilizing information directing people to credible information sources (eg, Alzheimer's Association, CDC), and written by writers with health or science backgrounds, could enhance the quality of cognitive health communication for older adults in the popular media. Of course, not all of those who produce such magazines will be interested to enhance the quality of their health communication. Their principle interest may be to entertain, or simply to ensure financial success. The findings of this study may be useful to those whose public communication is designed to promote health, such as AARP: The Magazine. They may also be useful to public health officials and nonprofit organizations interested to promote cognitive health, as they indicate areas where the public currently receives relatively little information, such as the likely role of physical activity in promoting cognitive health.
Conclusion
Print communication sources have the potential to promote cognitive health by providing evidencebased information. This study identified some communications that were consistent with the scientific evidence linking cognitive health with behavior, such as suggestions that adopting a heart-healthy diet may promote cognitive health. 36, 37 At the same time, findings highlighted opportunities to promote cognitive health that remain largely unfulfilled, including communication about likely associations between physical activity and cognitive health, and social interaction and cognitive health. Professionals in the personal health care system and in public health could use popular print communication to promote healthy behaviors. Such communication may also influence policy makers to support community interventions designed to promote healthy behaviors, such as funding for community facilities or resources that encourage physical activity. By providing evidence-based information about factors associated 310 American Journal of Alzheimer's Disease & Other Dementias 1 / Vol. 24, No. 4, August/September 2009 with cognitive health, print communication can contribute to improved public health.
